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* 9hidare - U cipfiuJi hferior at 
S£f n i£ } de ^'TV 1 9^ sunt preve- 
aite nl?te urechi de fixare (3), de care aunt 
articulate nijte brate cardanice Werioara (4) 
coreapunzfitoare fiecarei role dintata 1) 
Raxam brat cardanic inferior (4) est* fixat 
c ?T dan ce se alW m Interior*! 
una rote largitoare [BJ. b extnamitatea careta 
*sce montjt un brat cardanic superior [7). 
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Invent se refera la o saps de 
foraie^andabiB. ubfeatS pent™ forajul 
^ondetor pentru fiukfc. Jh miner* eauTn 
elte lucrSn industrials. 

Este cunoscuta o sapS de foraj cu s 
rote mutaple. alcaturcS din niste suban- 
sambluri de largire. de absortde. de fl hh 
dare si de cotectare a detritu^ui . 
SubansambJul de largire cuprinde o 
«an?a superioara. ce serveste la rea- 10 
««area legSturii cu o garniture de foraj si 
care este sofidarizaca de o flansa Jrrfe- 
noarS Prin intermediul unui corp tubular 
si a unor nervuri. 

De flansa mferioarfi. sunt fixate ni?teju- is 
gun periferice. precum si niste suporturi 
de care sunt aolidarizate niste juguri in- 
termediare. De jugurile intermediare 
sunt montace niste subansambluri de 
dtalocare a rocii. Da corpul tubular, sunt 2o 
montati prin intermediul unor rufmenti 
redialHaaali. un arbore tubular aofidizat 
de o flansa strabfitutS de o teavS de ab- 
sorbtie. ' 

Subansamblul de absorbtie este rigidoat 25 
de un subansamblu de largire 
Subansamblul de ghidare si colectare 
cuprinde un corp tubular, de al carui 
capfit este ftxatfi o platforms tronconica 
cu baza mare dispusa spre Tn sus. Th jo 
care sunt eradicate gSuri de circulate 
De corpul tubular ?i de platforma. sunt 
ngidizate niste neivuri. si Tn corp sunt 
montati prin intermediul unor rulmenti 
radiaO^xiali.un arbore tubular, avandun 3S 
capat sofidarizat de 0 flanafi inferioara a 
subansamolului de absorbtie cu ajutorui 
unor stifturi de poz#onare. Intra corp si 
arbore. exists un spatiu inelar pRn cu 
lubnfiant. etansat fata de exterior de to 
cfltre nifta gamtturi malare. 

Sapa de foraj expandabila, con- 
form invenpei. asigurfi introducerea ele- 
mentelor ttietoare la talpa sonde! si 
schimbarea lor la uzura fara exiragerea 45 
garniturii de prajini prin aceea c3 este 
prevazuta cu niste urechi de fixare. dis- 
puse pe bjbul de spafara si ghidare. pe 
care sunt articulate niste brate car- 
dantce inferioare. corespunzatoare fie- so 
caret role dintate. prevazute cu nista ele- 
mente taietaare. iar la partea superioara 



I***? «rdenic inferior, este fi- 
xat un fus cardan ce se afB Tn interim- 

uneir^.arg^ra.laextremi^ 
^JfL"™^ "n brat cardanic Z 

rSS^f fa J^ u,sau -«« Partea sup* 
rwara. pe exiremKatea unui arc eficoi- 
daf ce mconjoara tubul de spafare si 
gfwdare. arcul elicoidal asigirand expan- 
darea sapa de foraj si aducerea bratelor 
cardan.ee inferioare si superioare ih 
pozioe orizontate. (a iesirea din extremi- 
tatea garniturii de prajini. 

**! apBcarea invenbei. se obtin 
urmatoarele avantaje: 

- reducerea numarului mare de 
marsun executata pentru operatiunile de 
schimbare a sapelor; 

- cresterea sigurantei Tn exploa- 

tare; 

- reducerea costurHor forajuiui. 
Se dS. Tn conbnuare, un exemplu 

de realifflre a inventiei Tn tegatura si cu 
ng. 1...3, care reprezinta: 

-fig 1. sectiune longitudinals prin 
saps de foraj. expandabila. aflatt Tn in- 
teriors! garniturii de prSjini- 

- fig. a. - sectiune longitudinals 
pnn sapa de foraj, expandabila din fig. 1 , 
tn pozioe de lucru; 

- fig. 3, vedere frontalS, de jos a 
sapei de foraj, expandable, din fig. 2 . 

Sapa de foraj, expandabila. con- 
form inventiei. este alcatuita din niste 
rote dintate 1 . asezate la capatul inferior 
al unui tub 2 de spSlare si ghidare. Pe 
tubul 2 da spafare si ghidare. sunt ar- 
ticulate cu ajutorui unor urechi de fixare 

3, niste brate cardanice inferioare 4 
corespunzStoare fiecSrej rote din^te 1. 
ce pot fi, de exemplu Tn numar de sase 
Bra^eJe cardanice inferioare 4 sunt pre- 
vazute cu niste efemente taietoare a 
care devin active Th pozitia de lucru a sa- 
pei. 

Partea superioara a bratelor car- 
danice inferioare 4 sus&ne un fus cardan 

5, ce se afta dispus antr-o rota !3rgitoare 

6, numarul roletar largitoare 6 frind egal 
cu numarul bratelor cardanice inferioare 

4. La extremitatea superioara a fusuiui 
cardan 5. este montat un brat cardanic 
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f^tor 7 a canji parte superioara este 
fixate pe extremitatea unu. are elicoidal 
8 de tractiune. ce IhconjoarS tubul 2 de 
spSlare ? ghriare. Arcul eficoidal 8 per- 
mite, prin revenirea sa. la ie^irea sape, s 
^pandabrte dintro gamtturiide prafini 
9. prin care a fost htrodusfi la talpa son- 
dei. expandarea sapei si aducerea bra- 
tetar carorantce inferioare 4 si bratator 
rardankesuperioare 5. Tn poatie orizon- io 
tola, ilustrata ih fig. 2 . 

La partea superioarfi a tubului 2 
de apatare si ghidare. este dispus un 
centror 10. ce esigura poztoa optima a 
sapei fat* de axul sondei si fata de is 
Peretii garniturii de prfijini 9. deasupra 
caruiaseafla un rislag cu bia 11. si un 
niplu 12. ce serveste. drept cap de prin- 
dere la extragerea mecanicfi a sapei ex- 
pandable, cu cablu si rac de prindere. 20 

Garniture de prfijini 9 mai cu- 
prinde la partea inferioare un siu 13 
pentru faciCtarea extragerii sapei' expan- 
dabile ? un dop de cauciuc 14 pentru 
mentinerea unghiului activ al bra^ter as 
eardaniee inferioare 4 si bratele carda- 
nice superioare 5. 

Oupfi introducerea sapei de foraj 
expandabiie la talpa sondei. se deschide 

•e^ealasondasicusondalhechilibru 30 
rudrodinamic, se ridica circa 2 . 3 m. de 
pe talpa sondei. gamitura de prfijini 9. 
ce poate fi de dimensiuni 5 1/2 in 
pentru degajarea sapei de foraj expaiv 
dabrfe. Se reia circular, cu una din 3S 
pompe urmarind presiunile. Se execute 
apfisarea pe sapa prin angajarea siului 
13 pe bratele eardaniee superioare su- 
perioare?. Se trece uaor la turatie de 
r^.apfisaresiarwdatiesi68^iiietot 40 
ompuJ sonda sub observatie. La cons- 
tatarea uzurii rotetor sapei. se proce- 
deazfi (a extragerea sapei prin circulate 



iwersa sau Tn cazul. cand sonda oierdp 
«-d de circutatie. opera* £ ?"JS3 
mecanic cu ejutarul racului cu cablu 

Inaintarea la talpa sondei presu- 
pune exercftarea unei apasfiri pe^pi 
caserns ^ ^ 

care ^ sunt supuse la flambaj si to torsiune 
impusa de reastenta rocii. Pentru a se 
dimmua efectul flambarii Tntre saoa 
expandabila si prfijini. se interpun prfi- 
jmile grele care trebuie sa echivelezeeu 
greutatea lor. tocmai valoarea apasarii 
pe sapa. De asemenea. se are Tn vedere 
ca txecertle de (a o secdune la arte sfinu 
fie brusc executate. pentru a ae evita 
pencolul niperii prin obosealfi a oar- 
niturii. a 

Revendicare 

Sapfi de foraj. expandabila. prevS- 
iutfi cu role dintate. fixate la capfitul 
unui tub de spalare si ghidare. carao 
ternata prin eceea ca este prevfizuta 
cu niste urechi de fixare (3). dispuse pe 
tubul (2) de spalare si ghidare. pe care 
sunt articulate niste brate eardaniee 
inferioare (4). corespunzfitoare fiecarei 
role dinpite (1). prevfizute cu niate ele- 
mente taletoare (a), iar la partea supe- 
noarfi a fiecfirui bra? cardanic inferior 
(4). este ftxat un fus cardan (5) ce se 
aflfi ih interiorul unei role largfeoare (G). 
la extremitatea caruia. este montat uri 
brat cardanic superior (7) focat la randul 
sau. la partea superioarfi. pe extremi- 
tatea unui arc elicoidal (8). ce Tncon- 
joarfi tubul (2) de spalare st ghidare 
arcul elicoidal (8) asigurSnd expandarea 
sapei de foraj si aducerea bratelor ear- 
daniee inferioare si superioare (4 si 5) Tn 
pozibe orizontalS. la iesirea din extremi- 
tatea gamfeurfi de prfijini (9). 
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154] EXPANDABLE DRILLING HOE 

[57] Summary: the patent refers to an expandable drilling 
hoe, used for drilling inside the wells meant for fluids, in 
mining and other industrial work. The expandable drilling 
hoe ensures the introduction of the cutting parts into the 
bottom of the well and their activation without pulling out 
the unit, due to the fact that it consists of several dented 
rolls [1], each at the end of a washing and guiding tube [2]. 
At the lower end of the washing and guiding tube [2], there 
are some fastening handles [3], on which are installed 
lower gimbal joint arms [4], corresponding to reach dented 
roll [1]. Each lower gimbal joint arm [4] is fixed into a 
gimbal joint shaft [5] which is located inside an 
enlargement roll [6], at the end of which is installed an 
upper gimbal joint arm [7]. The upper gimbal joint arm [7] 
is attached onto a helicoidal spring [8], which ensures the 
expansion of the drilling hoe. 

Claims: 1 
Figures: 3 

[vertical text in lower left margin:] RO 113267 Bl 



[figure] 



Fig.l 
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The patent refers to an expandable drilling 
hoe, used for drilling inside the wells meant for 
fluids, in mining and other industrial work. 

We are familiar with a drilling hoe with 
multiple rolls consisting of enlargement, 
absorption, guidance and dirt collection sub- 
components. 

The enlargement sub-component includes an 
upper flange which provides a coupling with the 
drilling unit and which is joined to a lower 
flange through a tubular body and some ribs. 
Peripheral cogs, as well as some supports to 
which are attached some intermediary cogs, are 
fastened to the lower flange. Sub-components 
used for displacing rocks are attached to the 
intermediary cogs. A tubular shaft, attached to a 
flange containing an absorption pipe, is mounted 
on the tubular body, through radial-axial 
bearings. 

The absorption sub-component is solidly 
attached to an enlargement sub-component. 
The guidance and collection sub-component 
contains a tubular body, to the edge of which is 
attached a trunk-conic platform with its larger 
base pointing upward, into which are drilled 
circulation holes. 

To the tubular body and the platform are 
attached some ribs and inside the body is 
mounted, through radial-axial bearings, a tubular 
shaft, having one end attached to a lower flange 
of the absorption sub-component with the help of 
some positioning pegs. Between the body and 
the shaft, there is a circular space full of 
lubricant, sealed from the outside through 
circular gaskets. 

The expandable drilling hoe, according to 
the patent, ensures the introduction of the cutting 
parts into the bottom of the well and their 
replacement, when used, without extracting the 
beam pump rig unit, due to the fact that it is 
provided with fastening handles, attached to the 
washing and guiding tube, on which are installed 
some lower gimbal joint arms, corresponding to 
each dented roll, provided with cutting parts. On 
the upper portion of each lower gimbal joint arm, 
a gimbal joint shaft- is fixed, which is located 
inside an enlargement roll, at the end of which is 
mounted an upper gimbal joint arm, the upper 
portion of which is attached, in turn, to the edge 
of a helicoidal spring which surrounds the 
washing and guiding tube. The helicoidal spring 



2 

provides the expansion of the drilling hoe and 
brings the lower and upper gimbal joint arms 
into a horizontal position, at the open end of the 
beam pump rig unit. 
5 The use of the patent generates the 

following benefits: 

- reducing the large number of runs 
performed in order to operate the replacement of 
the hoes; 

10 - increased operating safety; 

- reducing drilling costs. 

We provide below an example of 
implementing the patent in connection with fig. 
1-3, which represent: 
15 - fig. 1, vertical view through the 

expandable drilling hoe found inside the beam 
pump rig unit 

- fig. 2, vertical view through the 
expandable drilling hoe in fig. 1, in a working 

20 position; 

- fig. 3, front view, from the bottom up, of 
the expandable drilling hoe in fig. 2. 

The expandable drilling hoe, according to 
the patent consists of dented rolls 1, attached to 

25 the lower end of a washing and guiding tube 2. 
Some lower gimbal joint arms 4, corresponding 
to each dented roll 1, are installed with the help 
of fastening handles 3 on washing and guiding 
tube 2. There can be, for instance, six of them 

30 The lower gimbal joint arms 4 are provided with 
cutting parts which become active in the hoe's 
working position. 

The upper portion of the lower gimbal joint 
arms 4 supports a gimbal joint shaft 5 which is 

35 located inside an enlargement roll 6. The number 
of enlarging rolls 6 is equal to the number of 
lower gimbal joint arms 4. Upper gimbal joint 
arm 7 is mounted at the upper edge of the gimbal 
joint shaft 5. The top part of this arm is attached 

40 to the edge of a traction helicoidal spring 8, 
which surrounds washing and guiding tube 2. 
Helicoidal spring 8 allows, when it reverts to its 
initial position, for the expandable hoe to be 
expelled from the beam pump rig unit 9, through 

45 which it was introduced into the bottom of the 
well, and for the lower gimbal joint arms 4 and 
upper gimbal joint arms 5 to be brought to the 
horizontal position shown in fig. 2. 

On the upper edge of the washing and 

50 guiding tube 2, is installed a centering device 10, 
which provides the optimum position of the hoe 
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with respect to the axis of the well and the walls 
of the beam pump rig unit 9, above which is 
located a ball and seat 11 and a nipple 12 which 
is used as a gripping end in case of mechanical 
extraction of the expandable hoe with a cable 
and a claw coupling. 

The beam pump rig unit 9 also includes, on 
its bottom part, a casing shoe 13, which 
facilitates the extraction of the expandable hoe 
and a rubber stopper 14 which maintains the 
active angle of the lower gimbal joint arms 4 and 
upper gimbal joint arms 5. 

After the expandable hoe is introduced into 
the bottom of the well, the end of the well is 
opened and with the well in a hydro-dynamic 
balance, the beam pump rig unit 9, which can 
have the size of 5 l A in, is lifted about 2 to 3 
meters off the bottom of the well, in order to 
release the expandable drilling hoe. The 
operation is resumed, with one of the pumps 
following the pressures. The hoe is pressed on by 
applying casing shoe 13 to the upper gimbal joint 
arms 7. We slowly shift to standard rotation, 
pressure and operation and the well is maintained 
under constant observation. Upon finding that 
the rolls of the hoe are worn out, we proceed to 
extracting the hoe through a reverse run or, in 
case the well is losing operating fluid, the 
operation is performed manually, with the help 
of the cabled claw coupling. 

Advancing to the bottom of the well 
supposes pressing on the hoe, which is done 
through the beam pump units which are subject 



4 

to burning and torsion imposed by the resistance 
of the rock. In order to reduce the impact of the 
burning between the expandable hoe and the 
beam pump units, heavy beam pump units are 

5 interposed, which have to be equivalent to their 
weight, precisely the value of the pressure 
exerted on the hoe. Changes from one type of 
action to another are also monitored so that they 
are not performed abrupdy, in order to avoid the 

1 0 danger of breaking the unit through tear. 



Claims 

15 The expandable drilling hoe provided with 

dented rolls, attached to the end of a washing and 
guiding tube, characterized by its fastening 
handles [3] attached to a washing and guiding 
tube [2], on which are installed some lower 

20 gimbal joint arms [4], corresponding to each 
dented roll [1], equipped with cutting parts [a]. 
The upper portion of each lower gimbal joint 
arm [4] is fixed to a gimbal joint shaft [5] which 
is located inside an enlargement roll [6] at the 

25 end of which is mounted an upper gimbal joint 
arm [7], the upper portion of which is in turn 
fixed to the edge of a helicoidal spring [8] which 
surrounds the washing and guiding tube [2]. The 
helicoidal spring [8] provides the expansion of 

30 the drilling hoe and brings the upper and lower 
gimbal joint arms [4 and 5] into a horizontal 
position at the open end of the beam pump rig 
unit [9]. 
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Fig.l 
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[figure] 



Fig. 2 
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[figure] 



Fig. 3 
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